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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable formation of a 
semiconductor element which requires a deep diffusion 
layer by selectively removing a buried oxide film and a 
silicon single crystalline layer of an SOI substrate, 
forming a first region and forming a high withstand 
voltage transistor there. 

SOLUTION: A first region 10 and a second region 12 are 
formed in a silicon substrate 14 and a high withstand 
voltage transistor 13 is formed in the first region 10. The 
high withstand voltage transistor 13 is provided with a 
gate electrode 40, source/drain 34a, 36a and 
source/drain offsets 34b, 36b. A p-type well 16 is 
formed in the silicon substrate 14 of the first region 10, 
and offset LOCOS oxide films 22, 24 are formed on a 
well 16 to hold a gate oxide film 38 in between. A gate 
electrode 40 is formed on a gate oxide film 38, and one 
end part of the gate electrode 40 is located on the 
offset LOCOS oxide film 22. Thereby, a high withstand 
voltage transistor 13 and an MOS field effect transistor 
15 can be formed on the same substrate 14. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 



20.08.2003 



BEST AVAILABLE COPY 



http://www1 9.ipdlJpo.gojp/PA1/result/detail/main/wAAA3_aaZuDA41 300721 9P2.... 2003/1 2/22 



Searching PAJ 

4' 



2/2 v? 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAA3_aaZuDA41 300721 9P2.... 2003/1 2/22 



(19)B*H#HF/f (JP) 



<» & g§ Wr & « ^) 



(ll)#fFffiB£B!## 
#g|2001-7219 
(P2001-7219A) 

(43)&IBB *5fcl3^ 1 £120(2001. 1.12) 



(51) IntCl. 7 
HO 1 L 



21/8234 

27/088 

29/786 



F I 

HO 1L 



27/08 
29/78 



7-?n-r(##) 

1 02A 5F048 
613Z 5F1 10 



3»3RJH<DSC10 OL 8 S) 





1-174045 


(7DWHA 


000002369 












¥J£1 1^ 6 ^ 21 B (1999. 6. 21 ) 




JfO£Ci&#rteKHSrl& 2 T B 4 # 1 # 






(72)3&l#gf 










SJJ»§W»tti**i3T@3#5^ -fe-fn 














(74)«fflA 


100090479 



















(54) immnzm ¥mtmm^Tf j t<om&^m 



(57) [Sti] 

[■u s o i mm&mtt*m#mm\z.io\^x. m 
s o 1 s«(7)s«)j&^»ft:i«&t^-> y 

2(:{j:SO I Ifig^MOSl^M h7^^ 1 5£ 




*EST AVAILABLE COPY 



1 

[ttVffltJfcefKH] 

U9**i] mi<D*&£>mk, mmmi<om^&m 

[19**2] 19**1 1^1 >T\ 
[If** 3 ] 19** 2 fcl*5l >T\ 

mmm l^y-VK^ twiwa jb 2 cd y - * 
^mLocosmitmtmm^-y^iy vmm<n 

[19**4] 19** K 2Xf3 3K:;fcl^T. 
[19** 5 ] If** 4 |C*3 V v*\ 

tWaJSnoy- hl&IUtolWH:, MIS^2(Dy-h^ 
[91**6] mCfBl^WttM 
fc{MLTV*SJS2<BJWMJBi:, ^tfSOiSM 

mie^ 1 (omm^m 1 *>**«jk»* h 9 * «r» 

[f«** 7 ] If** 6 {c&In-C, 



(2) 4$M 2001-7219 

2 

[19**8] 8S**71C*3^T, 

ffiEffil co^icy-*/ KH ^ffi^^-fes/ bm 

a is 

mm-?*? bffl&±\^ t7tyhiLocoss<t; 

*»fc£B 

10 [19**9] f»**6-8cov>m^^V^X, 

[19**10] flt**9i£*5ivr\ 

mmm 1 bmmm<Drmn±\^mmm 1 b 
m®m<D±mnRx*mmm 2 <Dma&m±\mKMo s 

20 Ig^r, ' 
[0001] 

[»w<ojR-rsa«»«p]-*»wwt, soi (si 1 i 

con On Insulator) SsffiSMIS 
[0 0 0 2] 

[flS«MHi«LJ:5 i: •*■*««] so.l* 
g(OMO S t#M h 7 >"^^ ^ fi, ii^c7)MOS®# 

so-i«5g-e«. (~icn 

[0 0 0 3] *sw!0>BWtt, so imfczmtt^m 

40 [00 04] 

Mb, »i^*»fiJl±lcffi:KL-cv^-6»icojftjBk» 

^ ^Blo^6jB«±^cffi:Bu■cv^6SB2oo*Jle«a^s^ 

«tfSO iastESr«^fc*#«:3a«-e*>o-C, is 1 com 
#Mh7^^h RictffSliIh?^** 

icr)**sss^gu, fr^mi<o&mmRx*m2<o%. 
50 mi<Dm&\zj&f&£tiitmi<ov—x/\?is4>'mi& 



3 

[0005] soi mmx-nm 2 (D&tt&m^mfcm 

lei i (Diff M h 7 y v 5 ^ ^ *M Lt IglGD 
^i&iSilte. S l ^)l6II^t;i 2 ^^iilrJfift 

Sii^BfiBtis, Lfc^oT, fB 1 h 7 

/I i: -t SJB 1 ^m^m K5^^tSOIi 

~m(D¥mftm*k*M&i-zz.k'fc^mkte&; ■■■■ - 

[0 0 0 6] *»!Bw|Bl©t#M 
IwJztttf. HI— MEfciBMEE h7^^t SO I«jg 

h t7t>yhfflLOCOS»Wt7t 

1LOCOS BMbfflt^-i: D iftBEE h 7 * ©WEEfls 
ft_h-f6o i i w y - K u>f y«t;» 2 © y- 

[0007] *»wr±HT©««^»*uv\ #3&w 

(3, MOSifMh7^^i:, MOSt»Mh 

(ommt. iioMii/H«iiMi2^ 

SO I«5gi:*6o ^tt, wCO^lC^oVNT, 

h7^^Hfl©y- h9KUftK«rOI^.. M 
O S h7^^«»2^-h «tftR«:1ff^ 

[0 0 0 8] *^P^fi. £l0]|l|irM&* ft 1 

&m±\uiLWi'X\,^mi<ommmk, mi<ommm± 

-fame*:. JBi^««t-IBi^«?K«*3!i*h7V^ 
-5 IS ^Ix.5o #36Wlc:<fc;»xtf, HI 
-Stei-fS 1 <D$mmft%\Zk h ^ * £ s o i flftg 

[0009] *»w«-*5v^-c. m i h 9 



(3) 2001-7219 

4 

Jilc, t7irs/ FiLOCOS»ftMMt5lS 

[0 0 10] *»W«d*5V>-C. »2(D*3|gAJtlc:MO'S 
10 i\ J:ixtf, » 1 <fc«»S#?»3» 

*h7^^iSOI «ig(7)MO S m*^!* h 7 Vv* 

Mosi#Mh7^^oi2(Dy- h«i»iK<aff 
[oon]*i vmmvm 1 1 ©« 

h 7 * l oy- h tftfUI^TJIffi 

20 ±.Sffl&t/|R2(7)*j|iSSS±tCMOS«ff»*>7V^ 
^^^2^-h&II«t5Ii, fV^i5 
fc . * 1 ©fjH*G0ft 1 0*JBS«±Rt/*"2 (D^«0* 

5) o #cl-, *l^«*co*l.^mJlgfi«Jia-t/*-2 0 

30 ^^r* 2 (DmW<Dm 2 OMfall^y- h^M^^J? 
[0 0 12] 

[0013] (i£(ORn) ID 1 HJfe^ 

pMc^i/y ^D^ifii 4»r 

*1<^««1 0^t>**2<7)M«cl 2ds&6o Si© 
®igcl 0tc:ttiB»JE h7^^ l 3jmgj«sjvcv ,k 
40 5o *1^*1 o^**-raci:ds-esa^*flc*T- 
ti^xn, ttiw»ea!/M#-7*ds*6. $2^1 

2{C«SO I«3g^MOSm#am h7^^ 15^ 
*«S*t6. *2<ofiW6l 2^fi8i-6Cfc3&sx?#6lHl 

[0014] * 1 omm 1 0 os»^^«t^ 0 

MFtJE h7 vi^^^ 1 3« % y-hHi4 0, y— ^/ 

KKV34a, 36a, y — K U-Y V(Ot7t y 
50 h34b, 36b^li6 0 Il^«10^)^yny 



(4) 

5 

mmi 4lwiipl©!? 3 :/n 6^s?gfifcSJ^TV^-5o 
hBMfcW3 8<7)J|§Mlx.tf4 0 — 10 0 nmtkS, 
ts/MLOCOSSftB2 2, 2 4#^/&£*lT^ 

ocos»f«2 2±i:ffiHLTv>s 0 y-hlfi4 0 

.<Ott*<0««r±^7'fe^ h^LOCOSlftl2 4±l: 
ftlLTV^o 10 
[0 0 15] *y-ty hfflLOCOSMl2 2 Ttf> * 

x;H 6 l-linM^y — KW^'Ot7ty h34 

b2^j££;h,Tl>5o 6lOin3W>y— K 

:My3 4a^M$tiTV^ 8 n!©V-VKH 

^3 4 a i^y — K^V©t7fy h 3 4 b 
ftllXV^o t7ty hfflLOCOSSftB2 4T(?) 

!)x;H 6 \ZftnM<Dy—X/ K U"? ^^^^ir jy h 3 

>fy36a fly — Kl^-f VCD^-^ir $/ h 3 6 b CD$| 20 

[0016] i^^/^i e<D~-^<Df^m^nm^mmh 
^stffl locos mitm 2 o sfts-t ti^tmat z nx v * 

S; i^ifflLOCOSt«2 6TO?x;H 6 l~ 
LOCOSM2 OT^^x/H 6 \a-XpM(0^^^ 

»«SixTv^S. HHJI6INR5 oic^y-*/ KK> 30 

3 4a /U4 2^*fig**bTV^ 

6o JIH1I&IUR5 o_bfcra:7Vi^Ri»4 6^«$tiT 

i4 8f^/^-/M4llt)M$^ y-VK^ 

>r v 3 6 a bmfs.#)iz.mtfi£tix^Zo . 
[0017] m 2 <om& 1 2 a>#»s:Rwi-6 0 40 

MOSt#»*h7^^15(j:, y-hli6 0, 
y-VK^y54, 5 6£:lt;t6 0 2 <7)®igc 1 2 

7 f >ffl9Bc5 2, nS^y-VKKy5 4, 5 6» 

OCOSiftg2 6, 2 8ds**Six-cv^s 0 X?£ff 
ffiLOCOSt«2 6, 2 8lrj;oXMOSl^M 



2001-7219 

6 

[0 0 18] #7^««5 2±ld«y- hKfcK5 8** 

3-10nmT'fc^o hmS 6 0 5 X b \ZZs ]) 
^Sffil 4±t£teJIMMfiJ»fflt5 0^**$*lXV>S o 
JBRflttjRK5 Olcfcty-^/KW 4£^tti£ii:£ 
^yV-*:— 2^**$*t-CV>6 0 SM*ftjftK5 0Ji 
Wi7/U^Si6 6M$tlTl^ 0 T/l^g£$i6 6 

nx/is— /i/6 2irt>**$tt, y-VK^ys 

4 £««ftfc:«JK$jh/rv^o BIHJI&JUR5 0 Ui^y- 

Sixxv^s. JimiKUftK5 o±\znr^^ume stm 
*/s$*u 6 tm^mzmmistix 

[0019] {Kig^jfe^ttW}' #*W<o-Hifc<7>»J» • 

sfii i <nmmmxibz> 0 sonsnft i/yny 

IMfcBSl8^ S&&*Kfl4Hl 8±^*j££*ifcv'y 

[oo 2 oj H3-i:*n5fc, #J;ttf, 7^ hyyy 
[oo 21 ] ig)4iw*H-j; 5^. so i mmi i±\zm 

1 ^Wl 0 ^Ittl^tl) l/v'^ h 7 o ^MtSo u- 
h 7 0$:-^X^ t UpIWtyfeSO Ilfil 

14tCpf(D!)x;H6«^o p5!<*>>f ^ 
mmt*. «x.tf. 10- 16 -10- 17 /cm 3 X'$)5o * 
[0 0 2 2] 5 l-Tn-f «fc 5 td, SOI 1 1 <D<£M 

% sWteJ&7 8<D^ffiJitc:uv?^ h8 0 5:*fig"r5 o -tU 

hfflLOCOS8WU[2 0, 2 2. 2 4. 2 6, 2 
8^*$n^ffi*Ji^vy =>^{bflS7 8Sr»«Wir 
Sfe5fei"S 0 ^LX ^oTV^l/^h8 0»if 

[0 0 2 3] 06 b (-x h 7 2 ^ S O I 

LOCOSIMtiT(Oy-V KU-Y^(0^-7ir^ h 3 
4 b. 3 6 b^»fiKSix6««SrSa**XV^5 0 ^v? 
^. h7 2$r^^^i: ITni^t^SO I »« 1 1 

/ KK h 3 4 b. 3 6b^**tL5 0 

nS^ty^Ltfj:, Wxitf. P. Arms, -t 



7 

LT. ^oTV>6 l/^ h 7 2 SrBft*i--5o 
[0 0 2 4] E17(;i7jH-J; 5 ^v^h74£SOI 
Sffi 1 1 ±^fiKi"6 0 i/^ h7 4li, ^-r^/^x h 
^1*3 0, 3 2iS«*S*L6«**:«a$*TV^ 
5 0 \s*J* V 7 4&-^X? t lTpI^ty$:SO I 

tfM^V^ LTte. B. BF 2 WS»)5 9 -^L 

[0025] m 8 id^-r ct 5 i-, -> y =■ 7 s& 

LOCOSM2 0, 2 2, 2 4, 2 6. 2 8 SrJgfifc 

[0 0 2 6] HI 9 [CttH- J: 9 h 8 2 £g! 1 <D 

"«« l-0*«-p <fc 5 i^«t5o ^^"H 8 2 V-JTH*- 
Btfl! L O C O S KflSiR 2 6. 2 8^v^^i;tt, y 

tf, B, BF 2 Wfc6o ^^5 2^)ISfj:, #J 
;tfcf. 10" 16 -10" 17 /cm 3 t$)^ 

[0027] mi oi^-t-j;?^ ->y =3>mitm7 6 

JBE h7^^ 1 3©y- FBMtR3 8^11 MO 
[0 0 2 8] (Hi 1 tr^-f-J: 5 1-; #tV<R«5 2&t> + 

IP^rty- MMtJK3 8^>i?^<t B 

3 0 — 9 0 nm-Cfc6o 
[0029] (Hi2 i^-r <t 51-, mi <nwm 1 0 £ig 

[0 0 3 0] ai3 i^Tjk-rx b lei. soi S^^^ft: 
yS?«8 4^ittt<^6o vy=«y8ftfi8 8 

tf)J5<^i: LTte. #Jx.fc£. 3-1 0 nmT**)So fl) =1 
^8MbJD!8 4<7)J?:^^ LTH, #J/Ltf. 4 0-1 0 0 n 

[0 0 3 1] HI 1 4 KItjM- <fc 5 SOI S«(7)^ffi± 



(5) %fM 2001-7219 

8 

y-ht«5 8, y-hiS6 0^Mt^o 
[0 0 3 2] (Hi 5H^tJ:5lc, y- h!S4 0, 6 
0jt0t|C*^iffl»^7ts/ hfflLOCOSlMbH 

2 0, 2 2, 2 4, 2 6, 2 8 ^^^^LT, ni^) 

(Dy-^/KWy34a, 36a. 5 4. 5 6^M 
"fSo nl^tyHTH P . ArSMSfc 

10 [0033] Hi^tJ:5l^ flitf, cvD&ia 
5, SOI aW^K-hlO y £'aftl)te£trJIII]1& 

»JR5 0 Sra#WtitwRfe*U ^-*-/V4 2/4 4, 
6 2. 6 4«t6 0 X;V-^-;M2(i, y — 
KW>3 4 a ^Sffl^^S; ^7V^^^-yl>"4 4 fit;" y~ 

— KU^T >3 6 a £r^tti£-£6 6 X;l/-^-;l/6 2 

6 4tt, y-VKK^56S:BHiSt5 0 M 
X/^^y^ y ^a-KJ: t>. S O I &|£(D^®_L{C 

— /V4 2, 4 4. 6 2. 6 4ft\Z.t>ftm£tlX^Z> 0 -T 
yi^-fi^KS:, ffjx-tf. 7^- h y y^7 7^Sf M 

6.48"66.'68 Sr^"f 6 0 " J; 9 , 

[0 0 3 4] {3S*co»W} HI 1 \Z7F-$-£ 5 

U *10S«10^Ltt^ 0 tux, f 
30 *fil OCOv^y =»^S«l 4(CiSflBJBE h7 y^^ 1 3^: 

i:^6iftif/E h7^^ 1 3<lrSO I^cDMOSm 
#Mh7y^^ 1 5 k&mf&fZ>zkffi*im±te 
5 0 

[0 0 3 5] 

(1) m 1 4 <£ 5 

d^ufts^fc, hm«4 o ty- hni6 otit s'j 
in i 3 (^t^> y ^ s 4 wtz:iaoBWkT?»rt* 

hiH4 o t y- hmm e o t ^su^ fc»/a-r*t 

3 8. 5 8^ tH^ti-ni<5o^^xm-e^-r 6 

[00 3 6] (2) Hi 51^-TJ; 51-. 
J6tOJB»lw«fc*ttf, y-VKMy3 4a, 3 6 a £ 
50 y-VKMy54, 5 6 ^Sr^tw^LTV^o 



9 

56£f2, SU* Unfile LTfcJ: I \ 

[B9*>tt*&R9i] 

[II] *3SM^-ll*wJglBlw«S^»ft:3SB^BIrffi 

l-efc5„ 

%m<Dm i ist»Bt5fc«>^ s o i m^mmmx 

[8 3] *»W^-Jtlt<0*lB^«4*#ft:jfi|t(0«a 

um^m 3 istRBtsfcft© s o i mm^mmmx 

[B5] 

[B6] *&w<n-mn<ommz&z¥m#mw<om& 
jjfecnm s xatrnwi-sfcaoo soi mwL<ommmx 

[13 7] *3Bg3<a-|glt<a&tti::tii&^ft:&B0at& 

#8wss 7 ig^t6/c^(D s o i mm<DW\mmx 

[19] *ftwn-mm<ntem\mz*mfcmw<oMm 
xmnm s xasrRPH-afcfco s o i mm<owrmmx 

[no] *mw<n-nm<otem\zmz>*mfcmwv>%i 

3ft*ftoJB9XS4:KW*-*fc«)OSO 

[III] *»W^-jOS<o*llB^ff^*#flc««(DK 

mxtoZo 

[112] *«no-||jBli(O^S(c«^¥*#3SB^9!l 
ig^S^l lXSSrRMi-5^«)OSOlStROBfM 

mxhz> Q 

[113] *^0^(O-H^(D^ffi^#^##^B^94 

[12] 

I : K .8 M 

1 r-M 



4SBB 2 001-7219 

10 

jg^awss i 2 xasrRw-r s o i mfanmm 

[114] *»W^-SIJB^*ttlc:«6^»*««<oai 

[us] *&w<n-mm<Dtem\mz>¥mfcmw<om 
mxhz> 0 

[ff»©IW] 



10 10 


S&i^fiiiffi 




1 1 


so iStfc 




1 2 


|R 2 (^gi«c 




1 3 






1 4 






15" 






1 6 






1 8 






1 9 






2 0, 


2 6. 2 8 Hl^ftfflLOCOSiW 


bag 



20 2 2, 24 ^-Ir^hfflLOCOStfti 
3 0. 3 2 ^-^A-* h 
3 4a; 36a y — KK> 
3 4 b. 36b y— >-tD3j"7-fey h 

3 8 ^- hmitm ' 

4 0 y—hwm 

4 2, 4 4 7s>\<—fo—)V 

4 6. 4 8 T>V%WM 

so mmmmm 

'52 #-7vr«* 
30 5 4. 5 6 y-VKK^ 

5 8 y-bg£fbJg£ 

6 0 hm^ 

6 2. 6 4 * — )V 

6 6, 6 8 T^SgMg 

7 0. 7 2, 7 4 1/^ h 
7 6 v'y^y^g 

7 8 v- y ^ >^k:9i 

8 0, 8 2 Uv?* h 

8 4 ->y=i vSMfc;^ 

40 8 6 h 

8 8 i/y^^mtm 



[13] 




(7) &ffl 2001-7219 



[131] [El 4] 




[@6] 

[El 5 ] 




(8) 



mm 2001-7219 



113] 



II 5] 




7uy h^-^Jtt* 

F 9 — J* 5F048 AA05 AA09 AC06 BA02 BA16 

BB05 BB16'BC05 BC11 BE03 
BF11 BF16 BG01 BG12 BH07 
5F110 AA13 AA16 CC01 DD05 DD13 
EE09 EE45 FF02 FF23 GG02 
GG12 GG44 GG52 HJ13 HK03 
HL03 HM14 NN02 NN23 NN66 
NN74 



1 4] 



14 „ . 20 




JP2001-007219A 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] A semiconductor device equipped with a SOI substrate containing the 1st single crystal 
layer characterized by providing the following, the 1st insulating layer located on said 1st single 
crystal layer, and the 2nd single crystal layer located on said 1st insulating layer The 1st field-effect 
transistor The 1st field in which said 1st field-effect transistor is formed It is the gate electrode with 
which a preparation and said 1st field are fields in which said 1st single crystal layer is located in, 
and said 1st insulating layer and said 2nd single crystal layer are not located, and said 1st field-effect 
transistor was formed in said 1st field. The 2nd source / drain field which separated between from 
the 1st source / drain field formed in said 1st field, and the 1st source / drain field, and was formed in 
said 1st field 

[Claim 2] It is the semiconductor device with which said 1st field-effect transistor contains a high 
resisting pressure transistor in claim 1. 

[Claim 3] It is the semiconductor device with which either at least is equipped with an offset field, 
and a LOCOS oxide film for offset is located on said offset field in claim 2 among said the 1st 
source / drain field, and said the 2nd source / drain field. 
[Claim 4] It is the semiconductor device which is the field in which it prepares for with the 2nd field 
in which a metal oxide silicon field effect transistor and said metal oxide silicon field effect 
transistor are formed in claims 1 and 2 or 3, and, as for said 2nd field, said 1st single crystal layer, 
said 1st insulating layer, and said 2nd single crystal layer are located. 
[Claim 5] In claim 4, said 1st field-effect transistor is equipped with the 1st gate insulator layer, said 
metal oxide silicon field effect transistor is equipped with the 2nd gate insulator layer, and thickness 
of said 1st gate insulator layer is a larger semiconductor device than thickness of said 2nd gate 
insulator layer. 
[Claim 6] A manufacture method of a semiconductor device equipped with a SOI substrate 
containing the 1st single crystal layer characterized by providing the following, the 1st insulating 
layer located on said 1st single crystal layer, and the 2nd single crystal layer located on said 1st 
insulating layer A production process which removes alternatively said the 2nd single crystal layer 
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and said 1st insulating layer, and forms the 1st field A production process which forms the 1st 
broadside field-effect transistor in said 1st field 

[Claim 7] A production process which forms said 1st broadside field-effect transistor in claim 6 is 
the manufacture method including a production process which forms a high resisting pressure 
transistor of a semiconductor device. 

[Claim 8] A production process which forms said 1st broadside field-effect transistor in claim 7 is 
the manufacture method including a production process which forms an offset field of the source / 
drain field in said 1st field, a production process which forms a LOCOS oxide film for offset on said 
offset field, and a production process which forms a gate electrode in said 1st field of a 
semiconductor device. 
[Claim 9] A manufacture method of a semiconductor device which includes a production process 
which forms a metal oxide silicon field effect transistor in said 2nd single crystal layer in either of 
claims 6-8. 
[Claim 10] A manufacture method of a semiconductor device which includes a production process 
which forms the lower layer section of the 1st gate insulator layer of said 1st broadside field-effect 
transistor on the 1st [ of said 1st field / said ] single crystal layer, and a production process which 
forms the 2nd gate insulator layer of said metal oxide silicon field effect transistor on the lower layer 
section of said 1st gate insulator layer on a management of said 1st gate insulator layer, and said 2nd 
single crystal layer in claim 9. 

[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor device 
equipped with the SOI (Silicon On Insulator) substrate, and its manufacture method. 
[0002] 

Background Art and Problem(s) to be Solved by the Invention] The metal oxide silicon field effect 
transistor of SOI structure is a low power, and can be made to drive at high speed compared with the 
usual metal oxide silicon field effect transistor. It is a low power and, generally a body field is made 
shallow with the SOI structure of a high-speed intention (- several nm). For this reason, it was 
inapplicable to living together with the semiconductor device (for example, high resisting pressure 
device) which needs a deep diffusion layer. 

[0003] The purpose of this invention is offering the semiconductor device which can form the 
semiconductor device which needs a deep diffusion layer, and its manufacture method in the 
semiconductor device equipped with the SOI substrate. 

[0004] 

[Means for Solving the Problem] This invention is the semiconductor device equipped with a SOI 
substrate containing the 1st single crystal layer, the 1st insulating layer located on the 1st single 



JP2001-007219A 



crystal layer, and the 2nd single crystal layer located on the 1st insulating layer, and is equipped with 
the 1st field-effect transistor and the 1st field in which the 1st field-effect transistor is formed. The 
1st field is a field in which the 1st single crystal layer is located in, and the 1st insulating layer and 
the 2nd single crystal layer are not located. The 1st field-effect transistor includes a gate electrode 
formed in the 1st field, the 1st source / drain field formed in the 1st field, and the 2nd source / drain 
field which separated between from the 1st source / drain field, and was formed in said 1st field. 
[0005] A semiconductor device is formed in the 2nd single crystal layer with SOI structure. The 1st 
single crystal layer is not used for formation of a semiconductor device. The 1st field-effect 
transistor is formed in the 1st single crystal layer of the 1st field in this invention. The 1st single 
crystal layer is contained in a substrate which supports the 1st insulating layer and the 2nd single 
crystal layer. For this reason, it becomes possible to thicken the 1st single crystal layer. Therefore, 
even when the 1st field-effect transistor needs a deep diffusion layer, the 1st field-effect transistor 
can be formed in the 1st single crystal layer. Therefore, according to this invention, it becomes 
possible to form the 1st field-effect transistor which needs a deep diffusion layer for the same 
substrate, and a semiconductor device of SOI structure. 
[0006] As for the 1st field-effect transistor of this invention, it is desirable that a high resisting 
pressure transistor is included. A high resisting pressure transistor needs a deep diffusion layer. 
Therefore, according to this invention, it becomes possible to form a high resisting pressure 
transistor and a semiconductor device of SOI structure in the same substrate. As for this invention, it 
is desirable among the 1st source / drain field, and the 2nd source / drain field that either is equipped 
with an offset field and a LOCOS oxide film for offset is located on an offset field at least. Pressure- 
proofing of a high resisting pressure transistor improves with this LOCOS oxide film for offset. It is 
desirable that this LOCOS oxide film for offset is in a side to which a high voltage is impressed 
among the 1st source / drain field, and the 2nd source / drain field at least. 
[0007] The following modes of this invention are desirable. This invention is equipped with a metal 
oxide silicon field effect transistor and the 2nd field in which a metal oxide silicon field effect 
transistor is formed. The 2nd field is a field in which the 1st single crystal layer, the 1st insulating 
layer, and the 2nd single crystal layer are located. Since a metal oxide silicon field effect transistor is 
formed in such 2nd field, it serves as SOI structure. And in this mode, the 1st field-effect transistor 
was equipped with the 1st gate insulator layer, a metal oxide silicon field effect transistor is equipped 
with the 2nd gate insulator layer, and large ** of thickness of the 1st gate insulator layer is more 
desirable than thickness of the 2nd gate insulator layer. 
[0008] The 1st insulating layer to which this invention is located on the 1st single crystal layer and 
the 1st single crystal layer, A production process which is the manufacture method of a 
semiconductor device equipped with a SOI substrate containing the 2nd single crystal layer located 
on the 1st insulating layer, removes alternatively the 2nd single crystal layer and 1st insulating layer, 
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and forms the 1st field, It has a production process which forms the 1st broadside field-effect 
transistor in the 1st field. According to this invention, it becomes possible to form the 1st broadside 
field-effect transistor and a semiconductor device of SOI structure in the same substrate. 
[0009] As for a production process which forms the 1st broadside field-effect transistor, in this 
invention, it is desirable to include a production process which forms a high resisting pressure 
transistor. In a production process which forms a high resisting pressure transistor, it is desirable to 
include a production process which forms an offset field of the source / drain field in the 1st field, a 
production process which forms a LOCOS oxide film for offset on an offset field, and a production 
process which forms a gate electrode in the 1st field. 
[0010] In this invention, it is desirable to include a production process which forms a metal oxide 
silicon field effect transistor in the 2nd single crystal layer. According to this mode, it becomes 
possible to form the 1st broadside field-effect transistor and a metal oxide silicon field effect 
transistor of SOI structure in the same substrate. And when thickness of the 1st gate insulator layer 
of the 1st broadside field-effect transistor is larger than thickness of the 2nd gate insulator layer of a 
metal oxide silicon field effect transistor, the following production processes are desirable. 
[0011] A production process which forms the lower layer section of the 1st gate insulator layer of the 
1st broadside field-effect transistor on the 1st [ of the 1st field ] single crystal layer, and a production 
process which forms the 2nd gate insulator layer of a metal oxide silicon field effect transistor on the 
lower layer section of the 1st gate insulator layer on a management of the 1st gate insulator layer of 
the 1st broadside field-effect transistor, and the 2nd single crystal layer. In other words, a gate 
insulator layer is formed at coincidence on the 1st [ of the 1st field ] single crystal layer, and the 2nd 
[ of the 2nd field ] single crystal layer. Next, a gate insulator layer on the 2nd [ of the 2nd field ] 
single crystal layer is etched, and is removed thinly (thickness of a gate insulator layer on the 2nd [ 
of the 2nd field ] single crystal layer is adjusted to desired thickness). Next, a gate insulator layer is 
formed at coincidence on the 1st [ of the 1st field ] single crystal layer, and the 2nd [ of the 2nd field 
] single crystal layer, and thickness of a gate insulator layer on the 1st [ of the 1st field ] single 
crystal layer is made larger than thickness of a gate insulator layer on the 2nd [ of the 2nd field ] 
single crystal layer. 

[0012] 

[Embodiment of the Invention] The gestalt of 1 operation of this invention is explained. 
[0013] {Explanation of structure} drawing 1 is the cross section of the semiconductor device 
concerning the gestalt of 1 operation of this invention. A SOI substrate contains the silicon substrate 
14 of p mold. There are the 1st field 10 and 2nd field 12 in a silicon substrate 14. The high resisting 
pressure transistor 13 is formed in the 1st field 10. There is other vertical mold bipolar ** as a 
semiconductor device which can be formed in the 1st field 10. The metal oxide silicon field effect 
transistor 15 of SOI structure is formed in the 2nd field 12. As a circuit which can be formed in the 
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2nd field 12, there is a circuit (for example, circuit used for a portable information device etc.) 
improvement in the speed or low-power-ization, for example. 
[0014] Next, the details of the 1st field 10 are explained. The high resisting pressure transistor 13 is 
equipped with the offset 34b and 36b of the gate electrode 40, the source/drains 34a and 36a, and the 
source/drain. The well 16 of p mold is formed in the silicon substrate 14 of the 1st field 10. Gate 
oxide 38 is formed on the well 16. The thickness of gate oxide 38 is 40-1 OOnm. On the well 16, the 
LOCOS oxide films 22 and 24 for offset are formed so that gate oxide 38 may be inserted. The gate 
electrode 40 is formed on gate oxide 38. One edge of the gate electrode 40 is located on the LOCOS 
oxide film 22 for offset. The other-end section of the gate electrode 40 is located on the LOCOS 
oxide film 24 for offset. 

[0015] Offset 34b of the source/drain of n mold is formed in the well 16 under the LOCOS oxide 
film 22 for offset. The source / drain 34a of n mold are formed in the well 16. The source / drain 34a 
of n mold are located next to offset 34b of the source/drain. Offset 36b of the source/drain of n mold 
is formed in the well 16 under the LOCOS oxide film 24 for offset. The source / drain 36a of n mold 
are formed in the well 16. The source / drain 36a of n mold are located next to offset 36b of the 
source/drain. 

[0016] The LOCOS oxide film 20 for isolation is formed in one edge of a well 16 at the LOCOS 
oxide film 26 for isolation, and the other-end section of a well 16, respectively. The channel stopper 
field 30 of p mold is formed in the well 16 under the LOCOS oxide film 26 for isolation. The 
channel stopper field 32 of p mold is formed in the well 16 under the LOCOS oxide film 20. On the 
silicon substrate 14, the interlayer insulation film 50 is formed so that the gate electrode 40 may be 
covered. The through hole 42 to which the source / drain 34a is exposed is formed in the interlayer 
insulation film 50. The aluminum wiring 46 is formed on the interlayer insulation film 50. The 
aluminum wiring 46 is formed also in a through hole 42, and is electrically connected with the 
source / drain 34a. The through hole 44 to which the source / drain 36a is exposed is formed in the 
interlayer insulation film 50. The aluminum wiring 48 is formed on the interlayer insulation film 50. 
The aluminum wiring 48 is formed also in a through hole 44, and is electrically connected with the 
source / drain 36a. 

[0017] Next, the details of the 2nd field 12 are explained. A metal oxide silicon field effect transistor 
15 is equipped with the gate electrode 60, and the source/drains 54 and 56. It embeds on the silicon 
substrate 14 of the 2nd field 12, and the oxide film 18 is formed. The silicon single crystal layer is 
formed on the embedding oxide film 18. The body field 52 of p mold, and the source/drains 54 and 
56 of n mold are formed in this silicon single crystal layer. On the embedding oxide film 18, the 
LOCOS oxide films 26 and 28 for isolation are formed. Insulating separation of the metal oxide 
silicon field effect transistor 15 is carried out with other elements with the LOCOS oxide films 26 
and 28 for isolation. 
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[0018] Gate oxide 58 is formed on the body field 52. The thickness of gate oxide 58 is 3-10nra On 
the silicon substrate 14, the interlayer insulation film 50 is formed so that the gate electrode 60 may 
be covered. The through hole 62 to which the source / drain 54 is exposed is formed in the interlayer 
insulation film 50. The aluminum wiring 66 is formed on the interlayer insulation film 50. The 
aluminum wiring 66 is formed also in a through hole 62, and is electrically connected with the 
source / drain 54. The through hole 64 to which the source / drain 56 is exposed is formed in the 
interlayer insulation film 50. The aluminum wiring 68 is formed on the interlayer insulation film 50. 
The aluminum wiring 68 is formed also in a through hole 64, and is electrically connected with the 
source / drain 56. 

[0019] The manufacture method of the semiconductor device concerning the gestalt of 1 operation of 
{explanation of manufacture method} this invention is explained. Drawing 2 is the cross section of 
the SOI substrate 11. The SOI substrate 11 is equipped with a silicon substrate 14 and the silicon 
single crystal layer 19 which was formed on the silicon substrate 14 and which embedded and was 
formed on the oxide film 18 and the embedding oxide film 18. 
[0020] As shown in drawing 3 , with photolithography technology and etching technology, the 
silicon single crystal layer 19 and the embedding oxide film 18 on the 1st field 10 are removed 
alternatively, and a silicon substrate 14 is exposed. 

[0021] As shown in drawing 4 , the resist 70 to which the 1st field 10 is exposed is formed on the 
SOI substrate 11. The ion of p mold is injected into the SOI substrate 11 by using a resist 70 as a 
mask. Thereby, the well 16 of p mold is formed into the silicon substrate 14 of the 1st field. As ion of 
p mold, there are B and BF2 grade, for example. The concentration of a well 16 is 10-16 - 10- 
17/cm3. And a resist 70 is removed. 

[0022] As shown in drawing 5 , on the whole surface of the SOI substrate 1 1, a CVD method is used 
and silicon oxide 76 is formed. On the whole surface of silicon oxide 76, a CVD method is used and 
the silicon nitride 78 is formed. A resist 80 is formed on the whole surface of the silicon nitride 78. 
And the silicon nitride 78 on the field in which the object for isolation and the LOCOS oxide films 
20, 22, 24, 26, and 28 for offset are formed is alternatively removed by using a resist 80 as a mask. 
And the resist 80 which remains is removed. 

[0023] As shown in drawing 6 , a resist 72 is formed on the SOI substrate 11. The resist 72 is 
exposing the field in which the offset 34b and 36b of the source/drain under the LOCOS oxide film 
for offset is formed. The ion of n mold is injected into the SOI substrate 1 1 by using a resist 72 as a 
mask. Thereby, the offset 34b and 36b of the source/drain of n mold is formed into a well 16. As ion 
of n mold, there are P, Ar, etc., for example. And the resist 72 which remains is removed. 
[0024] As shown in drawing 7 , a resist 74 is formed on the SOI substrate 11. The resist 74 is 
exposing the field in which the channel stopper fields 30 and 32 are formed. The ion of p mold is 
injected into the SOI substrate 11 by using a resist 74 as a mask. Thereby, the channel stopper fields 
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30 and 32 of p mold are formed into a well 16. As ion of p mold, there are B and BF2 grade, for 
example. And the resist 74 which remains is removed. 
[0025] As shown in drawing 8 , it carries out selective oxidation, using the silicon nitride 78 as a 
mask, and the object for isolation and the LOCOS oxide films 20, 22, 24, 26, and 28 for offset are 
formed. 

[0026] As shown in drawing 9 , a resist 82 is formed so that the 1st field 10 may be covered. The ion 
of p mold is injected into the silicon single crystal layer 19 by using a resist 82 and the LOCOS 
oxide films 26 and 28 for isolation as a mask, and the body field 52 of p mold is formed. As ion of p 
mold, there are B and BF2 grade, for example. The concentration of the body field 52 is 10-16 - 10- 
17/cm3. 

[0027] As shown in drawing 10 , light etching removes silicon oxide 76. And the silicon oxide which 
turns into gate oxide at the following production process is formed. The thickness of the gate oxide 
38 of the high resisting pressure transistor 13 is larger than the thickness of the gate oxide 58 of a 
metal oxide silicon field effect transistor 15. Therefore, the silicon oxide which turns into gate oxide 
as is the following was formed. 

[0028] As shown in drawing 11 , silicon oxide 84 is formed in the body field 52 and the exposed 
well 16 by thermal oxidation. The silicon oxide 84 formed in the 1 st field 10 turns into a part of gate 
oxide 38 of the high resisting pressure transistor 13. For this reason, it is necessary to make thickness 
of silicon oxide 84 smaller than the thickness of gate oxide 38. Therefore, as thickness of silicon 
oxide 84, it is 30-90nm, for example. 

[0029] As shown in drawing 12 , the wrap resist 86 is formed for the 1st field 10. The silicon oxide 
84 on the body field 52 is removed by using a resist 86 as a mask. 
[0030] A SOI substrate is oxidized thermally as shown in drawing 13 . Thereby, on the body field 52, 
the silicon oxide 88 used as gate oxide is formed. Moreover, the thickness of silicon oxide 84 
becomes large. As thickness of silicon oxide 88, it is 3-10nm, for example. As thickness of silicon 
oxide 84, it is 40-lOOnm, for example. 

[0031] As shown in drawing 14 , a polish recon film is formed with a CVD method on the whole 
surface of a SOI substrate. For example, with photolithography technology and etching technology, a 
polish recon film and silicon oxide 84 and 88 are removed alternatively, and gate oxide 38, the gate 
electrode 40, gate oxide 58, and the gate electrode 60 are formed. 
[0032] As shown in drawing 15 , the ion of n mold is poured into a well 16 and the body field 52 at 
the gate electrode 40 and 60 lists by using the object for isolation, and the LOCOS oxide films 20, 
22, 24, 26, and 28 for offset as a mask, and the source / drains 34a, 36a, 54, and 56 of n mold are 
formed. As ion of n mold, there are P, Ar, etc., for example. 
[0033] As shown in drawing 1 , the interlayer insulation film 50 containing silicon oxide is formed 
on the whole surface of a SOI substrate with a CVD method. By anisotropic etching, an interlayer 



-7- 



JP2001-007219A 



insulation film 50 is removed alternatively and through holes 42, 44, 62, and 64 are formed. A 
through hole 42 exposes the source / drain 34a. A through hole 44 exposes the source / drain 36a. A 
through hole 62 exposes the source / drain 54. A through hole 64 exposes the source / drain 56. Next, 
for example, an aluminum film is formed on the whole surface of a SOI substrate by the sputtering 
method. It fills up with the aluminum film also in through holes 42, 44, and 62 and 64. Pattern 
NINGU of the aluminum film is carried out with for example, photolithography technology and 
etching technology, and the aluminum wiring 46, 48, 66, and 68 is formed. By the above, the 
semiconductor device concerning the gestalt of 1 operation of this invention is completed. 
[0034] As shown in {explanation of effect} drawing 1 , according to the semiconductor device 
concerning the gestalt of 1 operation of this invention, the embedding oxide film and silicon single 
crystal layer of a SOI substrate are removed alternatively, and the 1st field 10 is formed. And the 
high resisting pressure transistor 13 is formed in the silicon substrate 14 of the 1st field 10. 
Therefore, according to the semiconductor device concerning the gestalt of 1 operation of this 
invention, it becomes possible to form the high resisting pressure transistor 13 which needs a deep 
diffusion layer for the same substrate, and the metal oxide silicon field effect transistor 15 of SOI 
structure. 

[0035] {Explanation of a modification} 

(1) As shown in drawing 14 , according to the gestalt of 1 operation of this invention, form the gate 
electrodes 40 and 60 in coincidence. However, the gate electrode 40 and the gate electrode 60 may 
be formed separately. Thereby, the following effects arise. The silicon oxide 84 shown in drawing 13 
is formed by oxidation of two times. In this case, the oxidation production process of the 2nd time 
may have a bad influence on the insulating property of the film formed by time [ 1st ] oxidation. If 
the gate electrode 40 and the gate electrode 60 are formed separately, the gate oxide 38 and 58 from 
which the thickness in the lower part of a gate electrode differs can be formed at the oxidation 
production process per time, respectively. 

[0036] (2) As shown in drawing 15 , according to the gestalt of 1 operation of this invention, form 
the source / drains 34a and 36a, and the source/drains 54 and 56 in coincidence. However, the source 
/ drains 34a and 36a, and the source/drains 54 and 56 may be formed separately. According to this, it 
can be made high impurity concentration with respectively desirable the source / drains 34a and 36a, 
and the source/drains 54 and 56, and the cementation depth. 

[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the semiconductor device concerning the gestalt of 1 operation 
of this invention. 

[Drawing 2] It is the cross section of the SOI substrate for explaining the 1st production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 
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[Drawing 3] It is the cross section of the SOI substrate for explaining the 2nd production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 4] It is the cross section of the SOI substrate for explaining the 3rd production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 5] It is the cross section of the SOI substrate for explaining the 4th production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 6] It is the cross section of the SOI substrate for explaining the 5th production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 7] It is the cross section of the SOI substrate for explaining the 6th production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

fDrawing 8] It is the cross section of the SOI substrate for explaining the 7th production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 91 It is the cross section of the SOI substrate for explaining the 8th production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 101 It is the cross section of the SOI substrate for explaining the 9th production process of 
the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 11] It is the cross section of the SOI substrate for explaining the 10th production process 
of the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 12] It is the cross section of the SOI substrate for explaining the 11th production process 
of the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 13"| It is the cross section of the SOI substrate for explaining the 12th production process 
of the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 

[Drawing 14] It is the cross section of the SOI substrate for explaining the 13 th production process 
of the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 
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[Drawing 151 K is the cross section of the SOI substrate for explaining the 14th production process 
of the manufacture method of the semiconductor device concerning the gestalt of 1 operation of this 
invention. 



[Description of Notations] 

10 1st Field 

11 SOI Substrate 

12 2nd Field 

13 High Resisting Pressure Transistor 

14 Silicon Substrate 

15 Metal Oxide Silicon Field Effect Transistor 

16 Well 

18 Embedding Oxide Film 

19 Silicon Single Crystal Layer 
20, 26, 28 LOCOS oxide film for isolation 
22 24 LOCOS oxide film for offset 
30 32 Channel stopper field 
34a, 36a The source/drain 
34b, 36b Offset of the source/drain 
38 Gate Oxide 
40 Gate Electrode 
42 44 Through hole 
46 48 Aluminum wiring 
50 Interlayer Insulation Film 
52 Body Field 
54 56 The source/drain 
58 Gate Oxide 
60 Gate Electrode 
62 64 Through hole 
66 68 Aluminum wiring 
70, 72, 74 Resist 
76 Silicon Oxide 
78 Silicon Nitride 
80 82 Resist 
84 Silicon Oxide 
86 Resist 



88 Silicon Oxide 
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